Scheme 1. The synthetic routes of DPHS, DF and DCF3.
Synthesis of 9-octyl-3,6-bis(2,7,9-triphenyl-9H-fluoren-9-yl)-9H-carbazole (DPHS) BF3 Et 2 O (1.3 ml, 9.16 mmol) was added to 100ml anhydrous CH 2 Cl 2 solution of DRFOH(1.0 g, 2.4 mmol) and 9-octyl-9H-carbazole (0.62 g, 2.2 mmol), and the batch was stirred over a period of 5 h at room temperature. The resulting mixture was washed by water and extracted with CH 2 Cl 2 . The residue then subjected to silica-gel column chromatography to afford 0.4g white solid of DPhS in 24% yield.1H NMR (400 MHz, CDCl 3 ) 7.87 (s, 1H), 7.84 (d, J = 7.9 Hz, 4H), 7.64 (s, 4H), 7.58 (d, J = 7.9 Hz, 4H), 7.51 (d, J = 7.5 Hz, 8H), 18H), 8H) , 4.15 (t, J = 7.1 Hz, 2H) 1.81-1.71 (2, 1H), 1.38-1.17 (m, 10H), 0.81 (t, J = 7.0 Hz, 3H).13C NMR (101 MHz, CDCl 3 ) 153. 05, 146.47, 141.39, 140.75, 139.67, 138.97, 135.94, 128.66, 128.29, 127.20, 127.09, 126.66, 126.45, 125.10, 122.51, 120.44, 119.80, 108.61, 65.77, 63.20, 43.20, 34.47, 31.77, 30.87, 29.72, 29.46, 29.30, 29.21, 29.12, 29.03, 28.61, 27.29, 26.74, 22.56, 19.94, 14.05 52, 164.39, 162.05, 161.92, 153.31, 145.86, 144.66, 144.57, 144.47, 139.75, 139.72, 138.72, 135.42, 128.49, 128.11, 126.97, 126.67, 126.49, 124.90, 122.37, 120.92, 119.35, 110.09, 110.02, 109.90, 109.83, 108.95, 102.64, 102.39, 102.14, 65.78, 43.12, 31.74, 29.28, 29.13, 29.05, 27.28, 22.54, 14. 
Synthesis of 3,6-bis(2,7-bis(3,5-bis(trifluoromethyl)phenyl)-9-phenyl-9H-fluoren-9-yl)-9-octyl-9H-carbazole (DCF3)
BF 3 Et 2 O (1.3 ml, 9.16 mmol) was added to 100ml anhydrous CH 2 Cl 2 solution of DRFOH (0.9 g, 1.4 mmol) and 9-octyl-9H-carbazole (0.37 g, 1.3 mmol), and the batch was stirred over a period of 5 h at room temperature. The resulting mixture was washed by water and extracted with CH 2 Cl 2 . The residue then subjected to silica-gel column chromatography to afford 0.57g white solid of DCF 3 (7) 90, 145.41, 143.26, 139.89, 139.86, 138.33, 135.15, 132.52, 132.19, 131.86, 131.53, 128.64, 128.05, 127.37, 127.22, 127.07, 126.39, 125.00, 124.67, 122.52, 121.96, 121.32, 120.85, 119.56, 108.98, 66.07, 43.19, 31.70, 29.72, 29.25, 29.06, 28.98, 27.25, 22.49, 13.96 concentration. The PL decay curves were in all cases fitted with single or double exponential curves and averaged lifetimes were obtained. All samples were excited at 375 nm with a picosecond laser as described in experimental section. The data is summarized in Table S2 .
Energy transfer rate in the blend film between the host and guest can be estimate as followed: k host = k host r + k host nr =1/τ In 1 wt.% F8BT blend film, k ET = 2.9 x 10 8 s -1 . In 5 wt.% F8BT blend film, k ET = 1.36 x 10 9 s -1 . 
